ABSTRACT BACKGROUND Proximal tibial plateau fractures are complex and complicated intraarticular fractures around the knee joint. 1 The incidence is rising among the younger population with an annual rate of incidence as high as 12% among all other fractures seen in our hospital casualty. There are various methods of treatment described in the literature, but even today managing these fractures is an enigma.
The proximal tibial fractures are classified earlier, according to the fracture pattern and dislocation by Hohl and Moore 3 into five types. Schatzker's classification 4 was most widely used as he was the first to make the distinction between medial and lateral plateau fractures and also included the metaphyseo-diaphyseal dissociation in type 6. The AO classification by Muller 5 is more of a research tool. Recently, Luo CF et al, 6 developed a new concept of the proximal tibia as a three-column structure, which has been studied to understand posteromedial and posterolateral fragment morphology. This has led to development of 10-segment classification of the tibial plateau, based on CT imaging of the proximal tibial plateau. 6 This has changed the treatment strategy of Proximal tibial fractures with fracturespecific surgical approach.
Tscherne and Lobenhoffer 7 emphasised the importance of distinguishing between the "pure" plateau fracture pattern and the fracture-dislocation pattern. These authors also introduced the term complex knee trauma to describe injuries associated with significant damage to two or more of the following compartments: the soft-tissue envelope of the knee, the ligamentous stabilisers and the bony structures of the distal femur and proximal tibia.
Goals of treatment of proximal tibial articular fractures as described by Hall JA et al 8 
MATERIALS AND METHODS
This is a prospective cohort study of 54 cases of Schatzker type 5 and 6 proximal tibia fractures, aged between 19 years and 54 years, during the period 2011-2015 in our hospital. All are treated by open reduction and internal fixation with proximal tibial locking plate and screws, except in two cases additional postero-medial buttress plating was done. Postoperatively, patient's leg was immobilised in posterior POP slab until suture removal. Later the limb is rested on knee brace for four weeks with an advice to do static quadriceps and ankle exercises. They were allowed to walk with brace, without bearing weight on affected limb. The patient is followed up at regular intervals of 3, 6, 12 and 24 weeks. The functional outcome is assessed by Oxford knee scoring at the end of 24 weeks.
All the patients are clinically assessed, haemodynamically stabilised, splinted and later investigated. The x-rays are taken in both AP and lateral views including knee and ankle joint. As a routine for all intraarticular fractures, CT scan is done with 3D reconstruction. In some cases of complex knee trauma, MRI was also done to assess the meniscal and ligamentous injuries. Doppler is done for cases with impending compartment syndrome and with extensive soft tissue injury.
Pre-Operative X-Ray
Operative Procedure All the patients were operated under spinal anaesthesia, with patient in supine position and under tourniquet control. Intravenous Ceftriaxone 2 gm was given as preoperative antibiotic 15 mins before surgery. The fracture is approached anterolaterally. Under C-arm imaging, the fracture is reduced by traction and the fragments are provisionally stabilised by multiple K-wires. The depressed fracture of the articular surface is addressed by either elevating through submeniscal approach or from the contralateral bone window, followed by bone grafting or cementing. After checking the fracture reduction under C-arm in both views, the Hockey stick locking plate is placed contouring along the lateral surface of the tibia. The upper end of the plate reaches upto the jointline and distally enough cortices are fixed for stability. In about 2 cases, a small buttress plate is fixed to address the large posteromedial fragment with a separate incision. The limb is immobilised in posterior POP slab for 10 days. While in slab, patient is advised static quadriceps exercise and Ankle and Foot exercise. After suture removal, limb is rested in long knee brace for 4 weeks. They were advised for knee ROM and static quadriceps strengthening exercises. They were allowed to walk with toe-touch weight bearing on axillary crutches. Patient is asked to come for regular follow-up at 3, 6, 12 and 24 weeks. Each time patient was examined for wound healing, pain scoring, knee movement and radiological assessment. After 6 months, all the 54 cases were assessed by Oxford knee score.
Post-Operative X-Ray
Follow-Up X-Ray
RESULTS
We have selected 54 cases of Schatzker's type 5 and 6 Proximal tibial fractures visited during 2011-2015 in our hospital. Six patients were females and remaining 48 were males. The patients are aged between 19 years and 54 years with mean age of 34 years. The common cause of fracture was road traffic accident. 12 cases were open fractures, of which 10 were grade 1 and rest of the two cases were grade 2, as per Gustilo-Anderson classification.
Among the 54 cases, 42 patients were treated immediately within 24 hours. Of the remaining 12 patients, surgery was delayed by an average 7 days. 8 cases have developed compartment syndrome with skin blisters which were promptly treated with fasciotomy. Four cases were delayed due to medical management of the co-morbid conditions. We have observed that in 10 cases there were associated injuries like lateral popliteal nerve injury in 2 cases, tibial tubercle avulsion in 2 cases, meniscal injuries and ligament injuries in 6 cases. The nerve injury has recovered in 10 weeks and the meniscal injuries were treated conservatively.
Almost all the cases had fracture union in about 20-28 weeks, except in four cases the union was delayed due to infection. 6 cases had delayed wound healing due to persistent tissue oedema and superficial wound infection. 4 of the open fracture cases developed deep infection of the fracture. They were all treated by serial debridement and intravenous antibiotics. Three cases have recovered, but one patient needed implant removal and Ilizarov external ring fixation.
All the 54 cases were evaluated for functional outcome by Oxford knee score. 25 cases have a score ranging from 40-48, 20 cases scored 30-39 and the rest of 9 cases scored 20-29. Attempts have been made to reduce the incidence of complications in these fractures by using less extensile exposures and indirect reduction techniques and by supplementing lateral buttress plate fixation with a medial two-pin external fixator or small antiglide plate rather than a second bulky medial buttress plate. Mills and Nork 12 suggested that dual plating could be achieved with minimal soft-tissue dissection by using a more anterior skin incision and limiting subperiosteal dissection to fracture margins and to the area of anticipated plate application. Ballmer, Hertel and Nötzli 13 reported the use of small fragment (3.5-mm screws) AO/ASIF T-plates for fixation of tibial plateau fractures (type B, four type C). At 42-month follow-up, most of the fractures had excellent or good results. Anatomical or nearly anatomical reductions were obtained in 86.7%. There were no infections or soft-tissue complications. Ballmer et al suggested that the smaller diameter and increased malleability of the small fragment T-plate provided better buttressing of the osteochondral fragments than the larger pre-contoured AO/ASIF T-plates and L-plates (6.5-mm screws).
Oxford
Benirschke et al reported no non-unions or deep infections in grade II and grade III open complex (Schatzker types V and VI) tibial plateau fractures treated by experienced surgeons with a standard protocol of thorough debridement, immediate rigid internal fixation and delayed closure at 5 days. Supplemental medial external fixation was used in five patients and five patients were treated with Zplates. Tscherne and Lobenhoffer 7 recommended temporarily spanning the knee with an external fixator in patients with severe soft-tissue injury. Internal fixation can be done after swelling has decreased.
External fixation using either half-pin fixators or ring and wire fixators also has been advocated as definitive fixation for complex tibial plateau fractures. Cannulated screws can be used as accessory fixation of the articular surface. An external fixator placed below the knee can maintain articular reduction and axial alignment and allow early motion. Minimal soft-tissue dissection is required for application of an external fixator, which theoretically should reduce wound complications.
Hall JA, Beuerlein MJ, McKee MD; Canadian Orthopaedic Trauma Society, 8 performed a multicentre, prospective, randomised clinical trial in which standard open reduction and internal fixation with medial and lateral plates was compared with percutaneous and/ or limited open fixation and application of a circular fixator for displaced bicondylar tibial plateau fractures (Schatzker types V and VI). No significant differences between the groups in terms of demographic variables, mechanism of injury or fracture severity and/ or displacement. However, patients in the circular fixator group had less intraoperative blood loss than those in the open reduction and internal fixation group, and spent less time in the hospital (9.9 days and 23.4 days, respectively; p = 0.024). The quality of osseous reduction was similar in the groups. These outcomes were not significantly different at two years' follow-up for knee ROM, pain, stiffness.
Open reduction and internal fixation with plating is considered one of the acceptable methods of treatment in Schatzker type V and type VI tibial plateau fractures. Excellent results in 81% of the cases have been reported in one of the series by Lachiewicz and Funcik. 14 Oh et al 15 have also reported excellent results in 91% of the cases treated with open reduction and internal fixation of proximal tibial plateau fractures. Touliatos et al 16 have reported excellent result in 57% of their cases, while in our series 81% had excellent and 10.7% had good functional outcome.
Kumar, Gaurav Sharma and Kamran Farooque, they have studied 65 patients of proximal tibial fractures treated by ORIF with a mean follow-up of 32 months and concluded that open reduction and internal fixation is an excellent method of treatment of type V and type VI tibial plateau fractures in judiciously selected cases. The high Oxford knee score in these cases supports the fact that operative intervention can alter the lifestyle of the patients markedly.
CONCLUSION
Type V and VI Proximal tibial fractures, treated by ORIF and Proximal Locking plate had good results in 32-month followup. Though, in the long-term, the knees are subjected to excess wear and tear of the damaged articular cartilage resulting in early secondary osteoarthritis.
